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Abstract 
This experimental investigation explores the effects of differentiated instruction on pre-service teachers’ academic achievement. 
A sample of 94 participants was divided into an experimental (N=41) and a control group (N=53). We implemented a one- 
semester intervention by which the experimental group was taught using differentiated instruction strategies according to 
students’ learning styles, while the control group received only the traditional, whole-class instruction. The data has been 
analyzed using both within and between subject designs. Significant differences in academic achievement emerged only within 
subjects comparisons, for pre-service teachers who benefited from differentiated instruction.  
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The exigencies of the knowledge society determine the growing responsibility of universities towards the 
students as the main beneficiaries of the higher educational system. The substantial increase in the number of people 
included in tertiary education represents a significant challenge for the universities around the world, which are 
expected to address the wide spectrum of the students’ diversity. At the European level, the higher educational 
reform stipulated by the Bologna Declaration is focused on the transition from the teaching centered towards the 
learning centered education. Within this paradigm, the instructional process is student centered and aims to provide 
flexible learning situations in order to enhance quality of instruction for all learners. The students’ variance should 
be taken into account and college teachers have to find the appropriate perspectives to understand, respect and 
respond to students’ diversity.  
According to Felder and Brent (2005), the three categories of diversity that have an important implication for 
teaching and learning are: approaches to learning, students’ learning styles, and their intellectual development level. 
In this context, how can we, as educators, manage all these differences? The concept of differentiated instruction 
can potentially shed light upon these complex challenges. As Tomlinson (2004, p.188) puts it, differentiated 
instruction represents the process of “ensuring that what a student learns, how he/she learns it, and how the student 
demonstrates what he/she has learned is a match for that student’s readiness level, interests, and preferred mode of 
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learning”. In Landrum and McDuffie’s opinion (2010), differentiated instruction typically includes a focus on 
students’ learning profiles. Following this direction, our study examines the impact of differentiated instruction 
according to students’ learning styles in higher education.  
 A large volume of literature appeared over the last decades regarding differentiated instruction in higher 
education according to students’ learning styles (Akdemir & Koszalka, 2008; Arthurs, 2007; Ayersman & von 
Minden, 1995; Beck, 2001; Kolb & Kolb, 2005; Nicholls, 2002). Most studies focus on the debate whether such an 
instructional approach leads to higher academic achievement than the whole-class instruction, and the results are 
controversial and sometimes contradictory. More specific, a line of studies showed that implementing differentiated 
instruction according to students learning styles has positive effects on academic achievement (Arthurs, 2007; Beck, 
2001; Shaugnessy, 1998; Ford & Chen, 2001). According to Beck (2001), accommodating the learning styles 
differences is likely to produce more effective instruction and consequently higher student achievement for several 
reasons: the students are more apt to respond favorably to the subject matter if it is presented in a manner that 
accommodates their learning preferences, and, also, they develop positive attitudes toward learning. Nevertheless, 
other studies revealed that matches between students’ learning styles and instructional strategies did not affect the 
students’ learning outcomes (Akdemir & Koszalka, 2008). Finally, as Vaughn and Baker (2001) demonstrated, 
providing creative teaching-learning style mismatches, which require students to experience the less dominant 
qualities of their learning styles, actually stimulates learning and flexibility in learning. As the authors mentioned, 
educational research suggests that an optimal instruction must involve a certain degree of tension and unbalance. 
However, according to Nichols’ review (2002), there are more and more studies showing that students achieve 
higher academic performances when there is a match between the instructional methods and their learning styles.  
 Regarding differentiated instruction on pre-service teachers, empirical studies, though limited, are mainly 
focused on identifying their perceptions regarding the effectiveness of differentiated instruction (Goodnough, 2010) 
or their willingness to use this approach (Wertheim & Leyser, 2002). To our knowledge, there is not a substantial 
body of research examining the impact of differentiated instruction on pre-service teachers’ academic achievement. 
A potential consequence of this aspect is a poor training of tomorrow’s teacher for the increasing student diversity. 
Tomlinson (1999, as cited by Holloway, 2000) found that pre-service teachers seldom, if ever, experience 
differentiated instruction in their teacher preparation programs. In this context, the current experimental study 
investigates the impact of the differentiated instruction on pre-service teachers’ academic achievement and, at the 
same time, creates an opportunity for these students to experience this teaching-learning approach.  
2. Purpose and hypothesis of the study 
The main goal of this study is to investigate the effect of differentiated instruction according to students’ learning 
styles on their academic performance. We wanted to find out whether addressing learning styles in the instructional 
process can improve students’ academic achievement. In this respect, an experimental study was designed to answer 
the following question: Does differentiated instruction lead to higher academic achievement than the whole-class 
teaching-learning approach? We hypothesized that those students who benefit from differentiated instruction will 
achieve higher academic achievement scores than those students who do not.  
 
3. Method 
3.1. Procedure 
According to the study purpose, a pre-test and post-test experimental investigation was employed within the 
Educational Science classes, including an experimental and a control group. In order to assure similar treatment for 
both experimental and control groups, the same curriculum was used, an identical evaluation system was applied, 
and the same teacher conducted the instructional process.  
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The pre-test results were determined by the students’ academic achievement recorded at the Educational Science 
course during the first semester of the academic year. In the second semester, the differentiated instruction 
intervention was implemented for the experimental group, within the Educational Science course. While the control 
group continued to receive the traditional whole-class instruction, the students from the experimental group were 
divided into four sub-groups according to their dominant learning styles. Most importantly, each of the four sub-
groups benefited from learning situations that addressed their learning preferences. Our program was developed 
starting from the results of empirical and theoretical investigations regarding the most effective teaching strategies 
for Kolb’s learning styles (Kolb & Kolb, 2005; Arthurs, 2007; Nilson, 2010). A summary of the differentiated 
instruction program implemented is presented in Table 1.  
Table 1. Summary of the Differentiated Instruction Program 
Learning styles Dominant learning ability 
(Fry, Ketteridge, & Marshall, 2009) 
Examples of learning activities used within the experiment 
Assimilator 
 
 
Converger 
 
Diverger 
 
Accommodator 
Abstract conceptualization 
Reflective observation 
 
Abstract conceptualization 
Active experimentation 
Concrete experience 
Reflective observation 
Concrete experience 
Active experimentation 
Constructing cognitive maps; deducing consequences; 
identifying rules, effects or risks for certain issues; 
summarizing information in tables or diagrams 
Case studies; identifying key-words; constructing 
definition for certain concepts; investigation 
Brainstorming; debates; group projects; analyzing and 
integrating personal experiences; cooperative learning  
Problem solving; identifying characteristics, advantages or 
disadvantages in certain situation; cost-benefit analysis; 
analyzing the practically application of certain theories 
 
The post-test results were determined at the end of the experimental intervention, based on all achievement scores 
recorded by the students during this academic semester.  
3.2. Participants 
A total of 94 second-year pre-service Foreign Languages and Mathematics teachers from a Romanian college 
participated in the study. There were 41 Foreign Languages pre-service teachers in the experimental group and 53 
Mathematics pre-service teachers in the control group. The age range for the experimental group was 19-26 
(M=20.85; SD=1.62) and for the control group was 19-27 (M=20.81; SD=1.48). In terms of gender, there were 39 
females (95%) and 2 males (5%) in the experimental group, and 26 females (49%) and 27 males (51%) in the 
control group. Participants’ selection was based on willingness to take part in the study.  
3.3. Measures 
Within the experimental group, Kolb’s self-report Learning Style Inventory (adapted by Lussier, 1990) was used 
in order to assess students’ learning styles. After completing the self-report, students were divided into four 
categories: assimilators; convergers; divergers; accommodators (as proposed by Kolb, 2005).  
The course-specific academic achievement is represented by the final grade in Educational Science. Students’ 
final grades are derived from their achievement on the final exam and various assignments throughout the academic 
semester (e.g. essays, projects, etc.). The official grading system at Romanian universities uses scores ranging from 
1 (the lowest) to 10 (the highest).  
 
4. Results  
 
Descriptive statistics of the academic achievement results recorded before and after the intervention are reported 
in Table 2. The students’ academic achievement was treated as dependent variable in the experiment.  
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Table 2. Pretest and post-test means of academic achievement scores 
 
Dependent variable 
 
Group 
 
N 
Pretest Post-test 
M SD M SD 
 
 
Academic achievement 
Experimental 
Control 
41 
53 
7.13 
7.54 
0.98 
1.14 
7.60 
7.35 
1.09 
1.41 
 
We hypothesized that differentiated instruction according to learning styles will lead to an improvement of 
students’ academic achievement. We performed paired sample t-test analyses in order to determine the differences 
within the groups. As shown in Table 3, significant differences between pre- and post-test academic achievement 
scores of the experimental group (t=-2.57; p<.05) were found. Furthermore, when comparing the pre- and post-test 
scores of the control group no significant differences emerged. Consequently, when we take into account the within 
subject design, our hypothesis is statistically confirmed. These findings are broadly consistent with Dunn’s (in 
Shaugnessy, 1998) and Ford and Chen’s (2001) investigations, where differentiated instruction resulted in higher 
academic achievement scores for university students.  
Table 3. Paired samples t-test (Within group comparisons) 
Dependent variable Pre-Posttest t p 
Academic achievement Experimental 
Control 
-2.57* 
1.01 
.01 
.31 
*significant at p < .05    
 
Differences between the experimental and control group were also investigated. According to the results 
presented in Table 4, no statistically significant mean differences between groups in both pretest (t=-1.84; p=.06) 
and post-test (t=0.94; p=.35) were found. Although, we can optically detect an improvement in academic 
achievement scores for the experimental group, the statistical analysis does not confirm our hypothesis at the 
between subjects design level. According to these results, we do not have sufficient empirical support to conclude 
that differentiated instruction has lead to superior academic achievement than the whole-class instruction, so we 
have to partially accept the null hypothesis. Similar results were found by Akdemir and Kosalka (2008) in a 
longitudinal investigation in which they showed that matches between students’ learning styles and instructional 
strategies did not affect their learning outcomes.  
Table 4. Independent samples t-test (Between groups comparisons) 
 
 
 
5. Discussion and conclusion 
 Our study shows once again that differentiated instruction in higher education remains a multifaceted and 
controversial research issue. More precisely, results have shown that significant differences for academic 
achievement emerged only in the within subjects design and only for pre-service teachers who benefited from 
differentiated instruction. These results partially confirmed our hypothesis according to which students who 
benefited from differentiated instruction achieved higher academic scores when compared to those who did not. The 
statistically significant results recorded in the within subjects design could be considered a proof for the superiority 
of differentiated instruction in comparison with the traditional whole-class instruction. From this perspective, our 
results are in line with other empirical studies revealing that students with different learning styles achieve better 
academic scores when the teaching strategies address their learning preferences (Beck, 2001; Felder & Brent, 2005; 
Dependent variable Experimental-Control group t p 
Academic achievement Pretest 
Post-test 
-1.84 
 0.94 
.06 
.35 
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Ford and Chen, 2001; Rogers, 2009; Shaugnessy, 1998).  It appears that academic achievement can be significantly 
improved as a result of a systematic differentiated instruction intervention. However, the null results for the between 
subjects comparisons indicate that when comparing the experimental and the control group academic achievements, 
the differentiated instruction produced no better effects then the whole-class instruction. From this perspective, our 
study seems to be in line with that of other researchers who concluded that there is insufficient evidence to support 
the effectiveness of differentiated instruction according to student learning styles (Akdemir and Kosalka, 2008; 
Landrum & McDuffie, 2010).  
In the present study, the lack of significant results at the between subjects design level, may have been due to a 
number of factors. First, there was an imbalance regarding the number of participants, the control group 
outnumbering the experimental group by 12 participants. We were confronted with this limitation because the two 
groups where naturally constituted, and this was the real number of students engaged in the Educational Sciences 
class. Moreover, the small number of participants in both groups could have contributed to the lack of significant 
results. Further work should be taken into account and, thus, these limitations will be surpassed, through a better 
equivalence between the number of recruited participants, and, also, by investigating a greater number of students 
engaged in longer and more consistent interventions. In conclusion, this investigation revealed that differentiated 
instruction according to students’ learning styles still represents a challenge for both teachers and researchers. 
Results of such studies might be useful for pre-service teachers college instructors who can combine differentiated 
with whole-class instruction to enhance learning outcomes and, also, to prepare the prospective teachers for 
addressing learner diversity.   
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